Introduction 27 Bovine alphaherpesvirus types 1 (BoHV-1) and 5 (BoHV-5) are closely related 28 alphaherpesviruses. BoHV-5 causes non-suppurative meningoencephalitis in calves. 29 BoHV-1 is associated with several syndromes and, occasionally, can cause encephalitis. 30 Although both viruses are neurotropic and they share similar biological properties, it is 31 unknown why these alphaherpesviruses differ in their ability to cause neurological disease.
Introduction 68
Bovine alphaherpesvirus types 1 (BoHV-1) and 5 (BoHV-5) are closely related 69 alphaherpesviruses. BoHV-5 is the causal agent of non-suppurative meningoencephalitis in 70 calves [1], a condition which is highly prevalent in South America, particularly Argentina 71 and Brazil. BoHV-1 is associated with several syndromes in cattle, including respiratory 72 disease, abortions, genital disorders [2] and, occasionally, encephalitis [3, 4] . Although both 73 viruses are neurotropic and they share similar biological properties, it is unknown why 74 these alphaherpesviruses differ in their ability to cause neurological disease. 75 The infectious cycle of alphaherpesviruses is characterized by stages of acute This is the first report on BoHV-5 modulation of cyclins expression in neural tissues from 103 its natural host.
104

Materials and methods
105
In this study, neural tissue samples were collected from BoHV-1-and BoHV-5-106 intranasally inoculated calves. Fourteen BoHV-free and seronegative cross-bred, 1 year-old 107 calves were used. In Group 1 (primary acute infection; n = 4), two calves were inoculated 108 with 10 6.3 TCID 50 of BoHV-1 and the other two with a similar inoculum of BoHV-5. They 109 were euthanased at 6 days post-infection (dpi). Group 2 (latency; n = 4) consisted of two 110 calves inoculated with (10 3 TCID 50 ) of BoHV-1 or BoHV-5 and they were euthanased at 24 6 111 dpi. In Group 3 (reactivation; n = 4), two calves were inoculated with 10 3 TCID 50 of 112 BoHV-1 and two with BoHV-5. At 20 dpi they received an intravenous dose of 0.1 mg/kg 113 dexamethasone (Dexametona, Schering Plough) and two intramuscular doses 24 and 48 h 114 later. They were euthanased at 25 dpi. Group 4 (mock-infected; n = 2) calves were 115 inoculated with culture medium. One calf was euthanased at 6 dpi and the other received 
Results
148
Striking differences in the levels of cyclins mRNA expression were observed 149 between uninfected and infected tissues ( cyclin A2 and E1 mRNA levels were 23.7 and 2.6 fold-higher than the levels detected in 165 BoHV-5 infected TG (Fig 1) .
166 Fig 1. Cyclins A2, B1 and E1 mRNA (Table 2) . On the contrary, at this 177 stage, a marked increase in cyclins A2 and E1 mRNA levels was detected in TG of BoHV-178 5-infected cattle. Cyclin A2 and cyclin E1 levels were 114 and 85.7 fold-higher, 179 respectively, in BoHV-5-compared with BoHV-1-infected TG (P<0.05). Cyclin B1 mRNA 180 expression was detected during latent infection of BoHV-1 or BoHV-5 (Fig 1) . Even during 181 reactivation, although unquantifiable, cyclins A2, B and E1 mRNA levels were upregulated 182 when compared with levels in uninfected TG (Fig 1) . Furthermore, during reactivation, a Upregulation of cyclin B1 expression correlates with neurons being driven into G2/M 208 transition. These abnormal alterations in differentiated cells end into abortive events, 209 leading to degenerating neurons and neuropathology [24] . Although for BoHV-5 infection 11 210 significant differences in the levels of cyclin B1 expression with respect to uninfected 211 tissues were not observed, it is also likely that these levels have biological significance in 212 BoHV-5 neuropathogenesis.
213
Overall, the high expression levels of cyclins in TG during BoHV-5 latency suggest 214 that these viruses utilize different strategies to persist in the host and this might be related to 215 differential functional activities of BoHV-5 LR gene. Further studies, including the analysis 216 of cyclin protein levels, are necessary to understand the precise mechanism of 217 alphaherpesviruses regulation of the cell cycle. Nevertheless, these findings suggest that 218 neuropathogenecity might be influenced by the distinct control of cell cycle components.
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